1167-219 Long-term reliability of epicardial and transvenous leads used for cardiac resynchronization therapy  by Hummel, John D et al.
146A ABSTRACTS - Cardiac Arrhythmias JACC March 3, 2004
Ca
rd
ia
c 
Ar
rh
yt
hm
ia
s
Conclusion - In patients with lone AF treated with rate or rhythm control, cardiovascular
event rate was low, compared to patients with UHD. QoL is higher in patients with lone
AF. Event rate with lone AF was too small to assess whether to prefer rate or rhythm con-
trol.
1166-218 Modification of Electrophysiologic Properties of 
Pulmonary Veins and Adjacent Left Atrial Tissue by 
Radiofrequency Circumferential Ablation of the 
Pulmonary Vein Ostia: Correlation With Nonrecurrence 
of Atrial Fibrillation
Hiroshi Sohara, Shyutaro Satake, Kazushi Tanaka, Sugako Ishigaki, Yoshio Yamaguchi, 
Shigeru Saito, Yoshio Watanabe, Shonan Kamakura General Hospital, kamakura, Japan
Background: Electrical disconnection between pulmonary veins (PVs) and left atrium
(LA) is now frequently used in the treatment paroxysmal atrial fibrillation (AF). Ablation of
PVs per se is, however, time consuming and is often complicated with PV stenosis. Fur-
thermore, the rate of recurrence is rather high perhaps due to anatomical variations of
PV-LA junctional area. Hence, we tested the efficacy of PV ostial ablation with a novel
radio-frequency balloon catheter (RBC) and elucidated the electrophysiologic changes
required for the maintenace of sinus rhythm.
Methods and Results: Forty-nine patients with drug-resistant AF underwent circumferen-
tial ablation of PV-LA junction by RBC. Post ablation changes in electrophysiologic prop-
erties around the PV ostia were studied with a basket catheter and were correlated with
AF recurrence in 34 early cases (ablating 68 superior PVs) and 15 later cases (53 supe-
rior and inferior PVs). Total elimination of PV potentials or PV-LA dissociation was
achieved in 92.7% (63/68 PVs) and 92.5% (49/53 PVs), respectively. During mean follow-
up periods of 15.1+/-4.8 and 6.2+/-2.2 months, AF recurred in 38.2%(13/34cases) and
13.3%(2/15) in early and later groups, but no case developed PV stenosis. Although the
amplitude of PV and periostial LA potentials were decreased (p<0.0001) in all patients,
the remaining PV potentials in 34 nonrecurrence cases were definitely smaller than those
in 15 recurrence cases (p<0.0001). When a cut-off level of less than 0.4 mV in receiver
operating characteristic curves was used, its negative predictive value for non-recurrence
of AF was 93% and specificity was 95.2%.
Conclusions: Circumferential PV ostial ablation with an RBC is highly effective in termi-
nating AF without the risk of PV stenosis. Maintenance of sinus rhythm can be predicted
when both supeior and inferior PVs are ablated and amplitudes of all the remaining PV-
LA potentials are decreased to less than 0.4mV.
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1167-207 Improved Response Rate and Left Ventricular Epicardial 
Lead Stability Following Robotically-Assisted 
Ventricular Resynchronization
Sandhya K. Balaram, Robert C. Ashton, Jr., Jonathan S. Steinberg, Daniel G. Swistel, 
Frederick Ehlert, Margot E. Vloka, Joseph J. DeRose, Jr., St. Luke's-Roosevelt Hospital 
Center, Columbia University College of Physicians and Surgeons, New York, NY
Background: Robotically-assisted left ventricular (LV) epicardial lead implantation is a
safe and effective technique for biventricular pacing. We hypothesized that such a strat-
egy for ventricular resynchronization therapy might produce improved clinical response
rates over the medium term.
Methods: Twenty patients with congestive heart failure (NYHA Class 3.5 ± 0.5) and a
widened QRS (184 ± 30 msec) underwent robotic LV lead placement for biventricular
pacing. Mean patient age was 69.4 ± 11.6 years, LV ejection fraction (EF) was 12.3 ± 6%
and left ventricular end diastolic volume was 6.8 ± 1.2 cm. The etiology of heart failure
was ischemic in 55% and idiopathic in 45%. Ten patients (50%) had prior coronary artery
bypass surgery. Indications for robotic LV lead implant included failure of coronary sinus
cannulation (10), atretic venous tributaries (4), poor LV lead capture (3), primary implant
(2) and coronary sinus dissection (1).
Results: Two epicardial leads were placed on the posterolateral surface of the LV in all
patients as directed by intra-operative electrophysiologic mapping. Implant success rate
was 100%. Intraoperative lead threshold was 1.2 ± 0.6 v at 0.5 ms, R-wave was 14.4 ±
8.7 mv, and impedance was 1098 ± 220 ohms at 0.5 v. Complications included one post-
operative pneumonia, one intraoperative LV injury and one episode of post-operative
renal insufficiency. At an average follow-up of 8.5 ± 4.4 months, 19 of 20 patients are
alive and well. Improvements in exercise tolerance have been demonstrated in 85% of
patients and there have been no lead failures over the follow-up period. Statistically sig-
nificant improvements in ejection fraction (19.9 ± 13%, p=0.03) and QRS duration (149 ±
21 msec, p=0.007) have also been measured. Over the medium-term lead thresholds
have remained unchanged (1.8 ± 1.1V at 0.5 ms, p=ns), and a significant drop in imped-
ance (310 ± 54 ohms, p=0.005) has been detected.
Conclusions: Robotic LV epicardial leads remain stable and reliable over the medium
term. Improved clinical response rates may be achieved with the site directed implanta-
tion strategy that this technique affords.
1167-208 Relationship Between QRS Duration and Left 
Ventricular Dyssynchrony in Patients With End Stage 
Heart Failure
G. B. Bleeker, M. J. Schalij, S. G. Molhoek, H. F. Verwey, E. E. van der Wall, J. J. Bax, 
Leiden University Medical Center, Leiden, The Netherlands
Background: Patients with end-stage heart failure and wide QRS complex are consid-
ered candidates for cardiac resynchronization therapy (CRT). A wide QRS complex is
considered to represent left ventricular (LV) dyssynchrony. However, 20-30% of these
patients do not respond to CRT. Tissue Doppler Imaging (TDI) may provide more accu-
rate information on intra-LV dyssynchrony. Accordingly we evaluated a large cohort of
patients with different QRS durations with TDI to assess LV dyssynchrony.
Methods: 90 consecutive patients with severe heart failure (LVEF<35%, NYHA class III-
IV) were divided into 3 groups of 30 patients based on QRS duration. (<120ms, 120-150
ms and > 150ms). All patients underwent TDI to assess LV dyssynchrony and QRS dura-
tion was compared to the septal-to-lateral delay (S-L delay), a direct marker of LV dys-
synchrony. Based on previous work, an S-L delay >60 ms was considered indicative of
severe LV dyssynchrony.
Results: Severe dyssynchrony was observed in 8 patients (27%) with narrow QRS com-
plex (<120 ms), in 18 patients (60%) with a QRS duration of 120-150 ms, and in 21
patients (70%) with QRS > 150 ms (see figure). No relation existed between QRS dura-
tion and S-L delay.
Conclusions: QRS duration does not adequately reflect intra LV dyssynchrony and TDI
should be used alternatively. In addition, 27% of patients with heart failure and narrow
QRS complex have dyssynchrony and may be candidates for CRT.
1167-219 Long-Term Reliability of Epicardial and Transvenous 
Leads Used for Cardiac Resynchronization Therapy
John D. Hummel, Leslie A. Saxon, Jerry Luck, David Meyer, Patrick Yong, The VIGOR 
CHF/VENTAK CHF CONTAK CD Study Investigators, Riverside Methodist Hospital, 
Columbus, OH, Guidant Corporation, St. Paul, MN
Background: Left ventricular pacing leads used in cardiac resynchronization therapy are
either placed in the coronary venous vasculature transvenously (TRANS) or surgically
implanted transthoracically on the epicardium (EPI) via limited thoracotomy. A long-term
comparison of the reliability of these leads in heart failure patients (pts) has not been pre-
viously discussed.
Methods: Pts participating in the VIGOR CHF and VENTAK CHF/CONTAK CD studies
had either TRANS (443 pts) or EPI (109 pts) leads implanted. EPI leads were either ste-
roid eluting sutureable (SUT, 81 pts) or non-steroid eluting screw-in myocardial (MYO, 28
pts). A Kaplan-Meier estimate of the time to lead failure or replacement was calculated
for TRANS vs. EPI as well as for SUT vs. MYO leads. Pt deaths and explants due to heart
transplant or infection were censored at the time of the event.
Results: Revision was required in 44 TRANS (10%) and 26 EPI (24%) leads [9 MYO
(32%) and 17 SUT (21%)]. Failure in TRANS leads was typically due to dislodgment
while that of EPI leads was usually due to exit block or lead fracture. TRANS leads were
significantly more reliable than EPI (hazard ratio=2.5, p=0.0003). SUT trended to greater
reliability than MYO (hazard ratio=2.1, p=0.08).
Incidence of the primary endpoint and its components
Lone AF AF with UHD
Rate control 
(n=53)
Rhythm 
control (n=55)
Rate control 
(n=203)
Rhythm control 
(n=211)
Endpoint - no.(%) 7 (13) 3 (5) 37 (18) 57 (27)
Cardiovascular 
mortality
2 (4) 1 (2) 16 (8) 17 (8)
Heart failure 0 0 9 (4) 12 (6)
Thromboembolic 
complications
2 (4) 1 (2) 12 (6) 20 (9)
Bleeding 4 (8) 1 (2) 8 (4) 8 (4)
Side effects of 
antiarrhythmic drugs
0 0 2 (1) 12 (6)
Pacemaker implants 1 (2) 1 (2) 2 (1) 7 (3)
JACC March 3, 2004 ABSTRACTS - Cardiac Arrhythmias  147A
Cardiac Arrhythm
ias
Conclusion: The long-term failure rate of EPI leads is 2.5 times greater than that of
TRANS leads. If EPI leads are needed, placement of a capped redundant lead is recom-
mended in the event of lead failure.
1167-220 Pacing Mode and Quality of Life in the Mode Selection 
Trial
Kirsten E. Fleischmann, E. John Orav, Gervasio A. Lamas, Carol M. Mangione, Eleanor 
Schron, Lee Goldman, UCSF Medical Center, San Francisco, CA
Background: The Mode Selection Trial randomized 2010 patients to ventricular (VVIR)
or dual chamber (DDDR) pacing. DDDR patients had less atrial fibrillation and heart fail-
ure (HF), and slightly improved health-related quality of life (QOL) compared with VVIR.
The magnitude of effect of pacing mode on QOL compared with that of aging or HF is not
known.
Methods: We performed longitudinal analyses of serial QOL measures over 4 years fol-
low-up. In VVIR patients who crossed over to DDDR for severe pacemaker syndrome, we
carried forward the last QOL prior to crossover for subsequent timepoints.
Results: In analyses of mode on QOL, there were significant differences in 3 Short
Form-36 scales: role physical (p<0.0001), role emotional (p=0.0091), and energy
(p=0.0022). 
In comparison, changes associated with a year of aging in women and men were 0.6
points and 1.7 points for role physical, 1.0 point and 0.1 point for role emotional, and 3.5
points and 2.4 points for energy (adjusted for age, base score). Patients with a history of
HF had lower baseline role physical (24.3 vs. 37.3), role emotional (69.7 vs. 74.9), and
energy (33.3 vs. 44.1) scores compared with those without HF (adjusted for age, gen-
der).
Conclusions: Pacemaker implantation resulted in significant improvement in 3 QOL
measures. Pacing mode was associated with much smaller, but significant, improve-
ments in several domains, particularly role physical function. These differences were
larger than those for a year of aging, but smaller than those for chronic HF.
1167-221 Volume Overload Modulates Ejection Fraction 
Improvement in Cardiac Resynchronization Therapy
Mario Stanislao, Marcello Piacenti, Guido Valle, Alessia Gimelli, Assuero Giorgetti, 
Raffaele Fanelli, Paolo Marzullo, on behalf of RESINC investigators, CNR, Pisa, Italy, 
CSS Hospital, San Giovanni Rotondo, Italy
The mechanisms behind cardiac resynchronization are not fully understood. Fourteen
patients (NYHA >=III, 69±8 yrs) with left bundle branch block and cardiomyopathy under-
went Tetrofosmin Gated SPECT before and at least one month after biventricular pacing.
QRS duration decreased from 170±9 to 146±25 msec. Perfusion at rest was scored visu-
ally and quantified as summed rest score (SRS) in a 20-segment model. Global wall
motion was measured from Gated SPECT as end diastolic/end systolic volumes (EDV,
ESV), ejection fraction (EF) and by echocardiographic end diastolic diameter. Similarly to
perfusion, Gated SPECT regional wall motion was measured as summed thickening
score (STS). According to an increase > 5 EF units patients were divided into two groups:
EF+ (8 pts, 26±9 vs 38±12%, p<.01) and EF-(6 pts, 19±4 vs 15±3%, p = ns). Both groups
showed a similar increase in regional perfusion after resynchronization at qualitative (2
±1 segments) and SRS analysis (EF+: 11±5 vs 7±5, EF-: 15±12 vs 10+11, p <.01). How-
ever, only EF+ showed a parallel decrease in STS (34±4 vs 27±5, p<.01)or end diastolic
diameter (63±7 vs 58±8 mm, p<.01). Among quantitative variables, ESV was superior to
EDD in predicting EF improvement after treatment. In conclusion, an increased regional
perfusion is an additional effect of cardiac resynchronization therapy. This flow "redistri-
bution" evidenced by Gated SPECT improves wall motion only in moderate but not in
severe ventricular volume overload. 
1167-222 Biventricular Pacing Resynchronizes Septal Perfusion/
Wall Motion Match by a Primary Increase of Myocardial 
Blood Flow
Alessia Gimelli, Marcello Piacenti, Mario Stanislao, Umberto Startari, Assuero Giorgetti, 
Ennio Pisano', Maria Aurora Morales, Paolo Marzullo, The RESINC Investigators, CNR 
Clinical Physiology, Pisa, Italy, CSS Hospital, San Giovanni Rotondo, Italy
Left bundle branch block is frequently associated with rest perfusion defects of uncertain
pathophysiologic correlates and contradictory reports. Cardiac resynchronization therapy
(CRT) recoordinates ventricular activation and improves end stage heart failure. To inves-
tigate the flow/function septal match, 10 patients with dilated cardiomyopathy (all NYHA
>=III, 1 female, 68±7 yrs) underwent Tetrofosmin Gated Single Photon Emission Tomog-
raphy (SPECT) at rest and at least one month after CRT under the same medical treat-
ment. Overall, QRS decreased from 170±9 to146±25 msec. All perfusion and function
measurement were obtained simultaneously by Gated SPECT. Ejection fraction
increased from 23±8 to 28±15% (p<.05) and end-diastolic volume decreased from
318±119 to 282±133 ml (p<.01). Septal hypoperfusion at rest was scored visually as
mild, moderate or severe and quantified as summed perfusion score (P) in 6 segments
(upper and lower, basal, mid and apical septum). Similarly to perfusion, contractility was
quantified as summed motion (M) and thickening (T) score. By qualitative criteria septal
perfusion improved in 9/10 patients after CRT (3±1 septal segments with increased
uptake per patient) paralleled by a similar decrease in quantitative P defect score (2±2 to
1±1, p<01). Before treatment, septal M was more impaired than T (17±5 vs 11±6); how-
ever, both M and T improved after CRT (13±3 and 9±3, p<01, respectively). In conclu-
sion, septal perfusion is reduced in dilated cardiomyopathy associated with left bundle
branch block, with septal wall motion more impaired than thickening. In the majority of
patients septal perfusion is restored by CRT with a concomitant improvement in motion
and thickening. On a segmental basis, septal resynchronization is responsible for
improved global left ventricular function.
1167-223 Should Patients With Complete Heart Block and Severe 
Heart Failure be Upgraded to a Resynchronization 
System?
Johannes Heintze, Barbara Lamp, Bert Hansky, Lothar Faber, Helga Buschler, Dieter 
Horstkotte, Juergen Vogt, Heart Center North Rhine-Westphalia, Bad Oeynhausen, 
Germany
Cardiac resynchronisation therapy (RT) is a proven therapeutic option in patients (PTS)
with severe systolic heart failure (HF) and conduction abnormalities. In PTS with com-
plete heart block there is no intrinsic excitation of the septum and the left ventricle is
asynchronous due to right ventricular pacing (RVP). We report on the success of RT in
PTS with severe HF, third degree heart block and chronic RVP.
An invasive testing procedure was performed before possible system upgrade where we
measured the interventricular delay (IVD) and confirmed hemodynamic response
(defined as a rise in the pulse pressure of at least 10%).
20 out of 22 PTS (16 men, mean LVEF 29%, CAD 7, DCM 8) showed a positive hemody-
namic response during this testing procedure. The IVD normally below 30 ms was pro-
longed to 123 ± 46 ms. After additional implantation of a left ventricular pacemaker lead
and programming of the pacemaker according to our testing results we could demon-
strate a marked functional improvement of HF (Table 1; *p<0.05).
A marked prolongation of the IVD is a marker of left ventricular asynchronous contraction
during chronic right ventricular pacing and possible deterioration of heart failure. Even in
the absence of intrinsic septal excitation due to complete heart block CRT is superior to
conventional right ventricular pacing in pts with severe heart failure.
Mean scores adjusted for age and gender
Scale Mode Baseline 3 mos. 12 mos. 24 mos. 36 mos. 48 mos.
RP DDDR 34.5 61.0 63.9 65.4 68.6 65.2
VVIR 35.7 55.5 60.5 56.2 56.5 59.9
RE DDDR 74.0 82.9 85.8 85.9 86.2 89.1
VVIR 74.0 81.1 81.5 81.9 81.6 80.1
ENR DDDR 42.6 54.8 53.4 51.5 54.1 52.0
VVIR 41.9 50.8 51.7 49.2 48.5 49.8
